These have included pathways for international medical graduates to enter the rural workforce, incentives for existing rural doctors, ruralbonded medical school places, quarantined rural student places in medical schools, scholarships for rural medical students, and undergraduate immersion in rural medicine through rural clinical schools (RCSs). The RCSs were intended to influence the future career choices of medical students and so contribute to a selfsustaining locally trained workforce.
It is clear in the international literature that multiple factors are associated with medical graduates' career destinations. A prospective longitudinal study of medical graduates follo wed up 30 years afte r they graduated showed that selecting rural-origin undergraduates with a declared interest in primary care and providing rural-immersion programs each independently and linearly increased graduates' likelihood of working rurally. 2, 3 Rural immersion has been favoured by some programs in the United States. 4, 5 Based on this collective evidence, the Australian Government initiated RCSs in 2002, with a mandate to produce rural doctors. Participating universities are financially supported to train 25% of medical graduates for at least 1 academic year in a rural setting.
Early Australian data showed that RCS exposure increases graduates' stated intention to work rurally.
6 RCS graduates are also more likely than their peers to work rurally as prevocational doctors, 7, 8 and studies of small numbers of RCS graduates have found they are more likely to work in rural areas and to have a preference for primary care.
9,10 However, longerterm outcomes for large numbers of RCS graduates have yet to be reported.
Here, we report the impact of participation in the Rural Clinical School of Western Australia (RCSWA) on graduates' rural work relative to their non-RCSWA peers. Our hypothesis was that RCSWA participation is associated with increased rural work.
Methods
The , 7.5; 95% CI, 3.5-15.8; urban-background RCSWA graduates: OR, 5.1; 95% CI, 2.9-9.1). Rural background without RCSWA participation (OR, 4.2; 95% CI, 1.8-9.2) and older age (age in 2012, 30-39 years: OR, 2.2; 95% CI, 1.3-3.7 v у 40 years: OR, 6.6; 95% CI, 2.8-15.0) were also significant factors for working rurally.
Conclusions: Participation in the RCSWA is strongly associated with greater likelihood of working rurally. Graduates from urban backgrounds who participated in the RCSWA were much more likely to work in rural areas than those who did not. These data substantiate the RCSWA as an effective rural workforce strategy.
who may have come from a rural background but did not enter through the rural pathway were included in the urban-background group.
Between March and June 2013, we accessed information in the Australian Health Practitioner Regulation Agency (AHPRA) database to identify graduates' work locations. Graduates were designated as working rurally if their primary practice location was in an area defined by the ASGC-RA as RA2-5, and urban if RA1. Graduates with an urban practice address were conservatively considered to be working in an urban location, even though many will have spent part of their year working on rural rotation. A previous comparison of the more detailed RCSWA work location database with AHPRA information showed at least 89% agreement.
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Univariate comparisons were made using the  2 test for categorical variables and the Kruskal-Wallis test for age, as this showed marked kurtosis and a tail towards the upper range. We used logistic regression to analyse predictors of the probability of working rurally by maximum likelihood estimation. Factors of current age, sex, rural background and RCSWA participation were considered. All interactions between covariates were included, but only interactions between rural background and RCSWA participation remained significant and were included in the final model. Further logistic regressions were run within the RCSWA cohort to identify the effect of covariates independently of RCSWA participation. Analyses were also run within the rural-background group, to identify any independent effect of RCSWA participation. All analyses were conducted using SAS version 9.3 (SAS Institute).
Results
We identified 1187 graduate doctors who had completed Year 5 between 2002 and 2009 (Box 1). After excluding those who had not been eligible for the RCSWA or were working overseas, 1116 graduates were eligible for inclusion in the study. Of these, 99 could not be traced (three RCSWA graduates and 96 controls), leaving 1017 graduates (91.1%) who were included in the study. The 96 control graduates not found on the AHPRA database were not statistically different from other controls by rural background, sex and age.
Of the 1017 graduates, 258 (25.4%) had participated in the RCSWA and 759 (74.6%) were controls. The RCSWA graduates differed from the control group in that more RCSWA graduates were from rural backgrounds, female and younger (Box 2).
Of the 258 RCSWA graduates, 42 (16.3%) were working as rural doctors, compared with 36 of the 759 controls (4.7%) (P = 0.001) (Box 3). Overall, there was no significant association between the proportion of graduates working rurally and the year in which they completed Year 5 of medical school. However, smaller proportions of graduates who had completed Year 5 in the 2 most recent years had a rural work address.
Univariate analyses found significant associations between rural work and RCSWA participation, rural background, sex and older age (у 40 years) (Box 4). Further analysis showed that 16.7% (15/90) of those who were aged over 35 years at enrolment in Year 5 were working rurally, compared with 6.8% (63/927) of their younger classmates (P = 0.003).
RCSWA graduates from an urban background were working as rural doctors at a similar rate as those from a rural background who did not participate in the RCSWA (Box 5). There may have been some additional benefit of the RCSWA program for graduates from a rural background, but this was based on small numbers and was not statistically significant (P = 0.28).
The RCSWA was oversubscribed from 2006 onwards by a total of 67 U WA grad uat es. U nsu cc essfu l RCSWA applicants were not significantly different from successful applicants in terms of sex, age or rural background. However, only five unsuccessful applicants (7.5%) had a rural work address, significantly less than the RCSWA graduates for this period (P = 0.04).
In the final logistic regression model, the combination of having a rural background and participating in the RCSWA was the strongest predictor of being a rural doctor (odds ratio [OR], 7.5; 95% CI, 3.5-15.8), followed by RCSWA participation without a rural background (OR, 5.1; Further analyses within the group of RCSWA graduates showed that the major factors associated with rural work were age у 40 years (OR, 17.0; 95% CI, 3.3-130.1) and being female (OR, 2.6; 95% CI, 1.2-6.3). Rural background was not independently significant (OR, 1.4; 95% CI, 0.6-2.9).
Within the smaller group of 131 rural-background doctors, no covariate was significantly associated with rural work. However, both older age (у 40 years, OR, 4.1; 95% CI, 0.9-17.3) and RCSWA participation (OR, 1.8; 95% CI, 0.7-4.9) may have important effects.
Discussion
While RCS programs are known to increase intention to practise rurally, we found that substantial proportions of RCSWA graduates actually do return to rural areas to practise. The clear increase in the number of graduates practising rurally in this study, if sustained across all RCS programs, will make a significant contribution to Australian rural medical workforce shortages.
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This finding corroborates results of previous smaller studies. Graduates of the Flinders University Parallel Rural Community Curriculum (PRCC) program were overwhelmingly more likely to be in rural work relative to non-PRCC graduates. 9 In this small cohort of 29 doctors contacted 5 years after graduation, there was a strong preference for primary care, similar to findings in the North American literature.
3 In a study with more detail but also with small numbers, University of Queensland RCS graduates have shown similar positive rural return and preference for primary care. 10 We also found that medical graduates from urban backgrounds who undertook an RCSWA year were nearly four times more likely to be working rurally up to 10 years after graduation than those not exposed to the RCSWA. The observed outcome for urb an-b ackground RCSWA graduates was as strong as that for rural background alone. It is similar to the previously documented positive effect of rural background on medical graduates' future rural practice.
14 This result is significant, given the limited pool of rural-background students available to be recruited into medicine. Our study demonstrates that some of the substantially larger pool of future medical students from urban backgrounds can also, with appropriate experience, be convinced to pursue a rural career. Qualitative research could explore which aspects of the RCSWA experience are associated with future rural practice.
Our study methods were conservative and are likely to have underestimated rural work, especially for more recent graduates. The finding that fewer graduates from the 2 most recent years had a rural work address is likely related to the limited number of fullyear positions available in rural WA for junior doctors. WA has relatively small rural population centres and most junior doctors who work rurally do so on rotation from urban centres. Our unpublished, detailed follow-up of RCSWA graduates documents that many are still in training programs undertaking brief placements in rural areas. These short rural placements are less likely to result in a change of primary practice address on the AHPRA database and hence will not be included as rural work in this analysis.
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Although all cross-sectional study designs have the potential weakness of sampling bias, overall sampling bias is unlikely in this study as we had data on 91% of graduates. Our finding that untraceable controls did not differ from other controls further decreases this likelihood. However, the small It can be argued that RCSWA graduates already had rural practice intentions as medical students and may have practised rurally anyway. However, it has been widely documented that urban-background graduates only become rural doctors in small numbers. 2, 3, 15, 16 In addition, our study shows that students who applied for but did not attend the RCSWA were not working rurally in significantly increased numbers. The size of the observed difference on urban-background graduates who participated in the RCSWA suggests an impact that is substantially greater than just initial intention or positivity towards rural practice.
The proportion of RCSWA graduates who returned to rural practice in this study compares well with results from a 30-year-old program in the US, which has a threefold higher return for its selective rural program relative to standard-intake graduates.
17 It also compares well with results from several retrospective studies for rural general practitioners having had rural undergraduate experiences (OR range, 2.0-3.7). 15, 16, 18, 19 We add to the literature with our finding that women and older graduates are more likely to enter rural work after RCS exposure. Women were initially recruited into the RCSWA in higher numbers and, contrary to findings about mature male practitioners already in rural practice, 19 female RCSWA graduates were more likely to enter rural practice, although this did not quite reach statistical significance in our multivariate model. In a field that has been maledominated, this is a very positive result. Our finding that older entrants were more likely to work rurally is in line with results from the Flinders University PRCC program. 9 The increasing numbers of graduate medical programs in Australia may well be good for future rural workforce.
This study is an important addition to the evidence for RCS success in contributing to the Australian rural medical workforce. It provides strong support for the Australian Government to maintain the program and to increase RCS funding to expand the number of places. This would allow increased rural recruitment from the large pool of urban-background medical students. Given the expense of using locums and fly-in fly-out workers to overcome rural workforce shortages, state and territory governments should add to RCS capacity by investing targeted additional funding to increase RCS-based training in sites of greatest workforce shortage. Our finding that the RCS program is producing a new rural workforce indicates this would be well placed.
